The development of EEC sleep-spindles in prematurely-born and full-term infants was studied to test an hypothesized impact of experience (longer extrauterine existence) upon innate maturational factors (EEG development). The age of otiset of sleep spindles and achievement of mature spindle quality occurs approximately 4 weeks earlier in prematurely-born infants than in full-term infants. 
o. 'NE OF THE CENTRAL PROBLEMS of developmental psychobiology concerns clarification of questions about the interaction of experience with innate maturational factors in the organization of behavior.
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Much has been written characterizing development as an autonomous and progressive differentiation 3 of the somatic structure and physiology of the organism. Most developmental psychologists have been convinced that human behavior was the product of the . . . the relation between the two [factors] is a cooperative and not a mutually exclusive one. The constitutional factor must await experiences before it can make itself felt; the accidental factor must have a constitutional basis in order to come into operation. To cover the majority of cases we can picture what has been described as a 'complemental series,' in which the diminishing intensity of one factor is balanced by the increasing intensity of the other; . . . . . . . we must concede to the behavioral system the capacity of being later, secondarily, 393 elaborated into greater detail, higher efficiency, and finer adjustments under the guidance of its actual operation. In order to rate these secondary improvements correctly, one must keep in mind that they compare with the groundwork of organization as the interior decoration of a building compares with its construction.
Weiss-
More recently, Tinbergen, 5 in discussing the biological roots of aggressive behavior on the basis of data from ethology, stressed the relevance of both intrinsic and extrinsic factors as they participate in the ontogenesis and phylogenesis of behavior.
Longitudinal studies of infant and child development have tended to support the hypothesis that experiential factors do contribute to accelerating or retarding maturational events. Precise data relevant to this hypothesis have been difficult to obtain. EEG tracings were obtained with a Grass, Model III-D, 8-channel electroencephalograph. Eighteen scalp electrodes were located according to the "10-20" system; electrode distributions included linked bipolar as well as reference montages. Total recording time was approximately 60 min; tracings suitable for analysis contained a minimum of 10 min of artifact-free recording during nonrapid eye movement (NREM), quiet, "regular sleep." 8 EEG tracings were evaluated independently by two electroencephalographersf for general maturational status (rhythmic development, organizational change, etc.) and for presence or absence of sleep spindles and qualitative development of spindles. (Interrater agreement was 92&) The focus of the evaluation was examination of sleep spindles; judges did not know whether an infant was full-term or premature, nor did they know the subjects' age. Spindles were rated by each judge as being "Grade I" (minimal) or "Grade II" (moderately developed or better). It was possible to identify wave forms judged to represent rudimentary spindle activity which were designated as "prespindles"; records containing only prespindles were categorized as nonspindle EEGs. Examples of prespindles, Grade I and Grade II spindles are seen in Fig 1. The sharp and slow bursts of the premature's EEG described by DreyfusBrisac, 9 may be difficult to differentiate from sleep spindles. For purposes of convenience, these bursts were termed "P" activity, and the incidence was noted. Examples of this activity are seen in Fig 2. The criteria for rating and definition of EEG sleep spindles are as follows:
General Criteria 1. Definition: Spindles are brief bursts of rhythmic activity standing out from slower or nonrhythmic and lower amplitude activity.
2. Frequency: 12-15 Hz (usually 14 Hz), minimal variation within a single burst.
3. Duration: Not less than 0.4 sec; bursts may persist for 3-5 sec; rare 4-6 sec single burst duration.
4. Modulation: Usually fusiform (dependent upon montage and age of infant).
5. Scalp locus: Maximally developed prevertex; often shift between hemispheres; may be bilaterally symmetrical.
Ontogenetic Criteria
6. Amplitude (Grade I spindles; Grade II spindles, respectively, 6-10): Low: 7-10 /*v; Moderate to high: 25-30 juv.
7. Scalp locus: Restricted to vertex region; Dominant at vertex-may be recorded simultaneously from vertex and independent anterior temporal electrodes.
8. Duration: 0.4-1.0 sec; 1-3 sec; rare 3-5 sec.
9. Modulation: Not fusiform; Fusiform.
10. Frequency: May vary ± 1 Hz within a single burst; Rare variation < ±0.5 Hz within a single burst.
Results
The age distribution and number of EEGs for all subjects is indicated in Tables 1 and 2 .
Data were analyzed in terms of postconceptional age. Figure 5 
T A H L E 2. DISTRIBUTION OF E E G ' S BY NUMBKK OF E E G ' S PKR INFANT

Discussion
In term infants, the quiet sleep EEC shows rapid differentiation during the first three weeks of life. After age 3 weeks, differentiation is very clear due to the increasing domination of the quiet sleep record by 1-4 Hz moderate to high amplitude activity. Prespindles (rudimentary spindles), the first form of sleep spindles, appear 4-7 days after high-voltage slow-wave sleep begins to organize. Because prespindles are variable in frequency, very low amplitude, and are not organized into delimited bursts, their identification is unreliable. Prespindles always coexist with low to moderate amplitude shifting, slow (1K-4 Hz) background acivity-the spindle activity being superimposed on the dominant slow wave activity of this sleep stage. Prespindle activity appears at 4-7 weeks. When spindle bursts first appear, they are brief and variable; they rapidly become more organized and regular, of longer duration, and higher amplitude. Frequency of individual waves within a spindle burst becomes less variable. Once prespindles are seen, their further ontogenesis is time-dependent requiring 1-2 weeks for full development. is seen in 40% of term infants in the first 2 weeks of life. "P" activity consists of shifting, brief bursts of medium to high amplitude, variable frequency, and rhythmic activity in the 10-20 Hz range. Episodes of "P" activity are abrupt in onset, with a distinct beginning component and gradual decay. Duration is %-% sec, rarely shorter than % sec or longer than 2 sec. Frequently an associated high-amplitude slow-wave component immediately precedes or follows the train of fast discharges. "P" activity (in contrast to sleep spindling) has no fixed form or locus; it is often seen in the temporal regions, generally during what has been termed by Wolff "regular sleep." 8 "P" activity often occurs at the rate of once every 3 sec throughout the quiet sleep recording, while immature sleep spindles (Grade I), common in the 44-48-week age group, occur once every 10-20 sec. Transitional forms of "P" activity are often seen in "old" prematures (38-42 postconceptional weeks) and term infants in the first week of life (rarely at 3-4 weeks). In these instances, "P" activity occurs less frequently, is indistinct, and is partially obscured by EEG background activity.
Spindle onset at 44-48 postconceptional weeks in the full-term infant is interpreted as indicating a rapid CNS maturational change occurring during this period. Illustrate two different types of "P" activity (most commonly seen among younger premature infants through age 36 weeks); note that localization is not limited to the vertex region and that morphology is variable.
full term infants show a marked and relatively sudden increase in sensitivity to external and internal stimulation at the age of 3-4 weeks." Preliminary results of this EEC study formed a partial basis for Benjamin's conceptualization "that the relatively sudden appearance of the behavioral change is a function of the state of neuroanatomical and physiological maturation at this particular time." 2 The hypothesized impact of experience (premature birth and longer extrauterine existence) on an innate maturational process (ontogenesis of EEG sleep spindles) is supported by these findings. These data do not contradict the concept of primary maturational control of EEG ontogenesis during the period of prematurity; they indicate, however, that EEG ontogenesis after 40-44 postconceptional weeks reflects the interaction of maturation and experience. Although many such interactions must occur during individual human development, the demonstration that CNS maturation can also come under experiential influence has broad implications for clarification of the role of early experience as a significant variable in psychobiological development.
Summary
One hundred ninety-two sleep electroencephalograms were obtained on 51 
